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Techniques for triaxial compression tests on simulant lunar soil QH-E and
its mechanical behaviors under low confining stress

s 2 1 . . 4
Z0U Wei-lie', CHEN Lun", ZHANG Jun-feng', LIU X1ao—shun3, TONG Zhao-xia
(1. College of Civil Engineering, Wuhan University, Wuhan 430072, China; 2. State Key Laboratory of Hydroscience and Engineering,

Tsinghua University, Beijing 100084, China; 3. Wuhan Zhenghua Architectural Design Co., Ltd., Wuhan 430072, China; 4. School of

Transportation Science and Engineering, Beihang University, Beijing 100191, China)
Abstract: A series of typical triaxial compression tests are conducted on simulant lunar soil QH-E, which is originated from
cinerite from Jingyu County, Jilin Province and is developed by Tsinghua University. For the triaxial compression tests on
QH-E under low confining stress, highly sensitive transducers are used to measure the volume change in the water surrounding
the triaxial test specimen and to control the confining stress. The test results indicate that the QH-E under low confining stresses
(3.13~25 kPa) shows the conspicuous dilatancy behavior. Compared with the results from the conventional confining stresses
(50~150 kPa), the peak friction angle of QH-E under low confining stresses is larger. The higher the relative density of QH-E,
the larger the peak friction angle. Both the tangent modulus and the shear modulus of QH-E decrease with the decrease of the
confining stress and relative density, while the dilatancy angle increases with the decrease of the confining stress and the
increase of the relative density. Moreover, under low confining stresses the differences of the properties between the QH-E in
this study and the saturated sands in the literatures, and the influences of both the moon/terrestrial environments and water in
pressure chamber on the properties of QH-E, are discussed.
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Table 1 Comparison of chemical components among QH-E
samples, Apollo samples and a few lunar soil stimulants

(%)

2 Apollo Apollo MKS-
T QH-E 1 14 JSC-1 )

Si0, 50.70 42.20 48.10  47.710 52.69
TiO, 2.31 7.80 1.70 1.590 1.01
Al,O5 15.63 13.60 17.40 15.020 15.91
Cr,0s 0.05 0.30 0.23 — —

FeO 11.35 15.30 10.40 7.350 7.50
Fe,0s 0.70 — — 3.440 4.78
MnO 0.18 0.20 0.14 0.180 0.22
MgO 422 7.80 9.40 9.010 5.41
CaO 7.48 11.90 10.70 10.420 9.36
Na,O 3.58 0.47 0.70 2.700 1.90
K,O 2.48 0.16 0.55 0.820 0.58
P,0s 0.86 0.05 0.51 0.660 0.14
LOI — 0.12 — 0.111 0.50

a2n 99.54 99.90 99.83  99.650  100.00
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Table 2 Variation of strength parameters with relative density and confining stress
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6.25 100.38 23.57
1.71 92 5.20 54.47 0.06 40.69
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Table 3 Variation of deformation parameters with relative density

and confining stress

THRE MNEE B WiE R BYI A
f(grem®) 1% /kPa /ﬁi /ﬁi i)
1.51 74 313 9939 202 2873
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1.65 92.0 12.50 4043 1053 2533
1.65 92.0 25.00 59.37 1458  21.34
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